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@ A thin battery and a monolithic thin battery, 
wherein in an anode collector plate (3) and in a 
cathode collector plate (4) left are parts (31, 41) not 
provided with active materials, electrolytes and seal- 
ing agents (2a, 2b). On one side of each of the 
collector plates (3, 4), provided are terminal pieces 
(53, 54). Since the parts (31, 41) function as heat 
dissipating fins, excellent heat dissipation can be 
performed. 



Fig.l 
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Technical Field 

This invention relates to a film type battery and 
a layer-built film type battery for use in an ID card, 
a portable telephone, a memory card, a pocket bell 
and an electric automobile etc., for example. 

Background Art 

A conventional film type battery was made up 
in such a way that a sealing agent 2 was put 
around a generating element 1 formed by laminat- 
ing a positive active material, an electrolyte and a 
negative active material into a layer structure, a 
positive current collector plate 3 and a negative 
current collector plate 4 were disposed above and 
below the generating element 1, and the generating 
element 1 was sealed and the both current collec- 
tor plates 3 and 4 were bonded by the sealing 
agent 2, as shown by Fig. 27. Terminals 5 were 
formed by leaving surfaces of corners of the both 
current collector plates 3 and 4 as they were and 
covering the other surfaces by synthetic resin etc. 

Such a film type battery was used also as a 
layer-built film type battery by being laminated in 
plural layers as shown by Fig. 28. 

However, in the film type battery having the 
foregoing structure, its internal temperature would 
sometimes rise to cause firing or bursting in the 
worst case, when its power consumption became 
large. This also applied similarly to the layer-built 
film type battery having the foregoing structure. 

An object of this invention is to provide a film 
type battery and a layer-built film type battery 
which can be prevented from undergoing a rise in 
its internal temperature and from firing and bursting 
even when a power consumption becomes large. 

Disclosure of the Invention 

In a film type battery made up in such a way 
that a positive current collector plate, a positive 
active material, electrolytes, a negative active ma- 
terial and a negative current collector plate are 
laminated into a layer structure, and the both active 
materials and the electrolytes are sealed at their 
peripheries and the both current collector plates 
are integrated by sealing agents; a film type bat- 
tery of this invention is characterized by that por- 
tions where the active materials, the electrolytes 
and the sealing agents do not exist are left on 
respective current collector plates and terminal 
pieces are fitted to one sides of respective current 
collector plates. 

In a layer-built film type battery made up in 
such a way that a positive active material, elec- 
trolytes and a negative active material are lami- 
nated into a layer structure to form a generating 



element, plural generating elements are laminated 
with positive current collector plates or negative 
current collector plates put between them, and the 
both active materials and the electrolytes are seal- 

5 ed at their peripheries and the both current collec- 
tor plates are integrated by sealing agents; a first 
layer-built film type battery of this invention is 
characterized by that portions where the active 
materials, the electrolytes and the sealing agents 

w do not exist are left on respective current collector 
plates, terminal pieces are fitted to one sides of 
respective current collector plates, and all of the 
terminal pieces for the positive current collector 
plates are jointed each other and all of the terminal 

w pieces for the negative current collector plates are 
jointed each other, respectively. 

In a layer-built film type battery made up in 
such a way that a positive active material, elec- 
trolytes and a negative active material are lami- 

20 nated into a layer structure to form a generating 
element, plural generating elements are laminated 
with positive current collector plates or negative 
current collector plates put between them, and the 
both active materials and the electrolytes are seal- 

25 ed at their peripheries and the both current collec- 
tor plates are integrated by sealing agents; a sec- 
ond layer-built film type battery of this invention is 
characterized by that portions where the active 
materials, the electrolytes and the sealing agents 

30 do not exist are left on respective current collector 
plates, the generating elements provided with the 
both current collectors are laminated with frame 
materials forming ventilating spaces put between 
them on every voluntary quantity of generating 

35 element, terminal pieces are fitted to one sides of 
respective current collector plates, and all of the 
terminal pieces for the positive current collector 
plates are jointed each other and all of the terminal 
pieces of the negative current collector plates are 

40 jointed each other, respectively. 

In the film type battery and the layer-built film 
type battery of this invention, the portions of the 
current collector plates where the active materials, 
the electrolytes and the sealing agents do not exist 

45 function as radiating fins so that heat radiation is 
done well. 

When a middle part of the terminal piece is 
made narrow, the terminal piece will be molten 
down at the narrowed part in the event where a 

so consumed power exceeds a specified limit. Ac- 
cordingly, the terminal piece will function as a fuse. 

When the terminal piece of the positive current 
collector plate and the terminal piece of the nega- 
tive current collector plate are so installed as not to 

55 be laid one upon another when they are viewed 
from a plan view position, an electric short-cir- 
cuiting can be avoided. 
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Further, when the radiation fin portion of posi- 
tive current collector plate and the radiation fin 
portion of negative current collector plate are so 
installed as not to be laid one upon another when 
they are viewed from the plan view position, the 
electric short-circuiting can be avoided. 

Moreover, when the middle part of terminal 
piece is made narrow and a rear part beyond the 
narrowed part is made smaller in width than a front 
part, respective terminal pieces of the positive cur- 
rent collector plates are so fitted that only respec- 
tive front parts are laid upon another when they are 
viewed from the plan view position, and respective 
terminal pieces of the negative current collector 
plates are fitted in the same way; then the positive 
terminal pieces and the negative terminal pieces 
can be prevented from being electrically connected 
each other by molten-down remains, so that the 
fuse function can be exercised securely. 

When the tip ends of respective terminal 
pieces are previously coated with zinc, tin-zinc 
alloy or tin-lead alloy, the terminal pieces will be 
jointed easily. 

Brief Description of the Drawings 



Fig. 1 is an oblique view showing a film type 
battery of embodiment 1. Fig. 2 is a plan view of 
the same. Fig. 3 is a sectional view taken on a line 
Ill-Ill of Fig. 1. Fig. 4 to Fig. 9 are oblique views 
showing processes for forming the film type battery 
of embodiment 1, respectively. Fig. 10 is an ob- 
lique view showing a layer-built film type battery of 
embodiment 2. Fig. 11 is a sectional view taken on 
a line XI-XI of Fig. 10. Fig. 12 is a plan view 
showing a jointed state of neighboring terminal 
pieces in the battery of embodiment 2. Fig. 13 is a 
sectional view taken on a line XIII-XIII of Fig. 12. 

Fig. 14 to Fig. 19 are oblique views showing 
processes for forming the layer-built film type bat- 
tery of embodiment 2, respectively. Fig. 20 is an 
oblique view showing an assembly obtained 
through the process of Fig. 19 with the terminal 
pieces positioned upside. Fig. 21 is a plan view 
showing another example of jointed state of neigh- 
boring terminal pieces. Fig. 22 is a sectional view 
taken on a line XXII-XXII of Fig. 21. Fig. 23 is an 
oblique view showing a layer-built film type battery 
of embodiment 3. Fig. 24 is a sectional view taken 
on a line XXIV-XXIV of Fig. 23. Fig.25 is an oblique 
view showing a frame material for use in the bat- 
tery of embodiment 3. Fig. 26 is an oblique view 
showing a process for forming the battery of em- 
bodiment 3. Fig. 27 is an oblique view showing a 
conventional film type battery. Fig. 28 is an oblique 
view showing a conventional layer-built film type 
battery. 



Best Mode for Carrying Out the Invention 
(Embodiment 1) 

5 Fig. 1 is an oblique view showing an embodi- 

ment of a film type battery of this invention. Fig. 2 
is a plan view of the same. Fig.3 is a sectional view 
taken on a line Ill-Ill of Fig. 1. This film type battery 
is formed by laminating a positive current collector 

70 plate 3, a positive active material layer 11, elec- 
trolyte layers 12a and 12b, a negative active ma- 
terial layer 13 and a negative current collector plate 
4 into a layer structure. A periphery of a generating 
element 1 comprising the both active material lay- 

75 ers 11 and 13 and electrolyte layers 12a and 12b is 
sealed and at the same time the both current 
collector plates 3 and 4 are integrated by sealing 
agents 2a and 2b. 

For example, the both current collector plates 3 

20 and 4 are made of stainless steel, the positive 
active material has a principal component of man- 
ganese dioxide, the negative active material is lith- 
ium, the electrolyte is polymer solid electrolyte 
prepared by adding lithium perchlorate to polyeth- 

25 ylene oxide, and the sealing agents 2a and 2b are 
polypropylene-based thermal bonding resin includ- 
ing addition agents. They are not limited to these 
materials, and a material including carbon material 
may be used for the negative active material. 

30 A portion 31 where the generating element 1 

and the sealing agent 2a do not exist is left on one 
side part of the positive current collector plate 3, 
and a portion 41 where the generating element 1 
and the sealing agent 2b do not exist is left on one 

35 side part of the negative current collector plate 4. 
The portion 31 and the portion 41 are located at 
opposite positions each other in the film type bat- 
tery. In other words, the portion 31 and the portion 
41 are so installed as not to be laid upon another 

40 when the film type battery is viewed in the plan 
view position. 

A terminal piece 53 is fitted to one side of the 
positive current collector plate 3, and a terminal 
piece 54 is fitted to one side of the negative 

45 current collector plate 4. In the film type battery, 
the terminal pieces 53 and 54 are fitted to the 
same side different from the side on which the 
portions 31 and 41 are installed, and fitted in such 
a way as not to be laid upon another when the film 

50 type battery is viewed in the plan view position. 
The terminal pieces 53 and 54 are not fitted to 
intermediate points of respective current collector 
plates 3 and 4, but fitted to positions slightly de- 
viated from them. Notches 53a and 54a are formed 

55 on the terminal pieces 53 and 54 from both sides 
at middle parts in longitudinal direction, so that the 
terminal pieces 53 and 54 are made narrow in 
widths at middle parts. 
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The film type battery having such structure is 
formed by way of processes shown in Fig. 4 to Fig. 
9. Namely, in the first place, the positive current 
collector plate 3 fitted with the terminal piece 53 as 
shown by Fig. 4 is prepared, and a positive active 
material is screen printed on a surface of the 
positive current collector plate 3 to form a positive 
active material layer 11 as shown by Fig. 5. In this 
instance, the positive active material layer 11 is so 
formed as to leave a large space on a side which 
will become the portion 31 , and a small space is 
left on the other side. In concrete, in case for 
example when the positive current collector plate 3 
has a vertical length of 54 mm and a lateral length 
of 86 mm, the positive active material layer 11 is to 
be formed into a rectangular having a vertical 
length of 50 mm and a lateral length of 76 mm, so 
that X1 = 8 mm is to be left on the side becoming 
the portion 31 and Y1 = 2 mm is to be left on the 
other side. 

In the next place, an electrolyte is screen print- 
ed on the positive active material layer 1 1 to form 
an electrolyte layer 12a as shown by Fig. 6. Then, 
the sealing agent 2a is put on and bonded to 
peripheries of the positive active material layer 1 1 
and the electrolyte layer 12a so as to obtain a 
processed article 100 shown in Fig. 7. In this 
instance, the sealing agent 2a is to be put to fill the 
portion Y1 (Fig. 5) in the same widths as those of 
the peripheries. 

On the other hand, the negative current collec- 
tor plate 4 having the same dimensions and shapes 
as those of the positive current collector plate 3 is 
prepared. Then, in the same processes as those of 
Fig. 4 to Fig. 6, the negative active material layer 
13 and the electrolyte layer 12b are formed on the 
negative current collector plate 4 and the sealing 
agent 2b is further formed so as to obtain a pro- 
cessed article 101 shown in Fig. 8. 

As shown by Fig. 9, the processed article 100 
of Fig. 7 and the processed article 101 of Fig. 8 are 
placed face to face so as to be laid one upon 
another at portions of the electrolyte layers 12a and 
12b, the sealing agents 2a and 2b are thermally 
bonded each other under reduced pressure, so that 
an inside surrounded by the both current collector 
plates 3 and 4 and the sealing agents 2a and 2b is 
reduced pressure and hermetically sealed. There- 
by, the film type battery of this embodiment shown 
in Fig. 1 can be obtained. A thickness of the 
generating element 1 is 0.2 to 1.0 mm. 

In the film type battery of this embodiment, 
heat radiation is done well because the portion 31 
of the positive current collector plate 3 and the 
portion 41 of the negative current collector plate 4 
function as radiation fins. Therefore, according to 
the film type battery of this embodiment, the rise of 
internal temperature can be controlled even when 



the power consumption becomes large. Maximum 
values of internal temperature at high-rate dis- 
charge were examined on the film type battery of 
this embodiment and the conventional film type 

5 battery shown by Fig. 27, and the value was 57 °C 
for the conventional battery and it was 26 0 C for the 
battery of this embodiment. In other words, the rise 
of internal temperature is controlled to the ex- 
tremely low value in the battery of this embodi- 

70 ment. 

In addition, since the portion 31 and the portion 
41 are so installed as not to be laid one upon 
another when the film type battery is viewed in the 
plan view position, the electric short-circuiting is 
w not produced. Since the terminal pieces 53 and 54 
are also so fitted as not to be laid one upon 
another when the film type battery is viewed in the 
plan view position, the electric short-circuiting is 
not produced. 

20 Further, since the notches 53a and 54a are 

formed on the terminal pieces 53 and 54 so that 
they are made narrow at middle parts, the pieces 
will be molten down at the narrowed portions when 
the consumed power exceeds a specified value. 

25 Namely, the terminal pieces 53 and 54 function 
also as fuses. Consequently, an abnormal rise of 
internal temperature can be avoided so that bad 
influences on envionments caused by firing and 
bursting of the battery can be prevented. 

30 Moreover, since the processed article 100 of 

Fig. 7 and the processed article 101 of Fig. 8 are 
those obtained by continuously processing the 
positive active material plate 3 and the negative 
active material plate 4 having same dimensions 

35 and shapes by using the similar processes, the film 
type battery of this embodiment can be obtained 
with good productivity. 

As described above, according to the film type 
battery of this embodiment, the rise of internal 

40 temperature can be controlled to an extremely low 
value even when the power consumption becomes 
large, the bad influences on environments caused 
by the abnormal rise of internal temperature can be 
prevented securely, these advantages can be ac- 

45 complished without producing the electric short- 
circuiting, and productivity can be improved. 

(Embodiment 2) 

50 Fig. 10 is an oblique view showing an embodi- 

ment of layer-built film type battery of this inven- 
tion. Fig. 11 is a sectional view taken on a line XI- 
XI of Fig. 10. This layer-built film type battery is 
made up in such a way that the positive active 

55 material layer 11, the electrolyte layers 12a and 
12b, and the negative active material layer 13 are 
laminated into a layer structure to form the generat- 
ing element 1 and plural generating elements 1 are 
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laminated with the positive current collector plates 
3 or the negative current collector plates 4 put 
between them. The both active material layers 11 
and 13 and the electrolyte layers 12a and 12b are 
sealed at their peripheries and the both current 
collector plates 3 and 4 are integrated by the 
sealing agents 2a and 2b. 

Materials for use in the both current collector 
plates 3 and 4, the active materials, the electrolytes 
and the sealing agents 2a and 2b are same with 
those of the embodiment 1. 

The portions 31 and 41 similar to those of the 
embodiment 1 are installed on the positive current 
collector plate 3 and the negative current collector 
plate 4, and the portion 31 and the portion 41 are 
located at opposite positions each other in the 
layer-built film type battery. In other words, the 
portion 31 and the portion 41 are so installed as 
not to be laid one upon another when the layer- 
built film type battery is viewed in the plan view 
position. 

The terminal pieces 53 and 54, on which the 
notches 53a and 54a are formed in the same way 
as the embodiment 1 , are fitted to one sides of the 
positive current collector plate 3 and the negative 
current collector plate 4 respectively in the same 
way as the embodiment 1 , that is, in such a way as 
not to be laid one upon another when the layer- 
built film type battery is viewed in the plan view 
position. The terminal pieces 53 and 54 are made 
narrow in widths at their rear parts beyond the 
notches 53a and 54a rather than at their front parts, 
the respective terminal pieces 53 are so fitted as to 
be laid one upon another only at their front parts 
when the layer-built film type battery is viewed in 
the plan view position, and the terminal pieces 54 
are also fitted in the same way. All of the terminal 
pieces 53 are jointed integrally each other as illus- 
trated by Fig. 12. Fig. 13 is a sectional view taken 
on a line XIII-XIII of Fig. 12. Namely, the adjoining 
terminal pieces 53 are so jointed that a side portion 
53b of front part of one terminal piece 53 is bent to 
the other terminal piece 53 side to be in contact 
with it. The terminal pieces 54 are also jointed in 
the same way. All of the terminal pieces 53 are 
jointed integrally each other by melting zinc which 
has been coated previously on their tip ends, and 
all of the terminal pieces 54 are jointed integrally 
each other in the same way. Tin-zinc alloy or tin- 
lead alloy may be used in place of the zinc. 

The layer-built film type battery having such 
structure is formed by way of processes shown in 
Fig. 14 to Fig. 19. Namely, in the first place, the 
positive current collector plate 3 provided with the 
terminal piece 53 as shown by Fig. 14 is prepared. 
The front part of the terminal plate 53 is previously 
coated with fine powder of zinc by blowing while 
masking its rear part beyond the notch 53a. A 



positive active material is screen printed on front 
and back surfaces of the positive current collector 
plate 3 to form a positive active material layer 11 
as shown by Fig. 15. In this instance, a range of 

5 the positive active material layer 11 is same with 
that of the embodiment 1 . 

In the next place, an electrolyte is screen print- 
ed on the positive active material layers 1 1 of both 
surfaces to form the electrolyte layers 12a as 

70 shown by Fig. 16. Then, the sealing agents 2a are 
put on and bonded to peripheries of the positive 
active material layers 11 and the electrolyte layers 
12a of both surfaces so as to obtain a processed 
article 102 shown in Fig. 17. The sealing agents 2a 

75 are put in the same way as those of the embodi- 
ment 1 . 

On the other hand, the negative current collec- 
tor plate 4 having the same dimensions and shapes 
as those of the positive current collector plate 3 of 

20 Fig. 14 is prepared. The negative active material 
layers 13 and the electrolyte layers 12b are formed 
on front and back surfaces of the negative current 
collector plate 4 in the same processes as those of 
Fig. 14 to Fig. 16, and the sealing agents 2b are 

25 further formed so as to obtain a processed article 
103 shown in Fig. 18. 

While, a processed article 100 shown in Fig. 7 
and a processed article 101 shown in Fig. 8 are 
formed in the same way as the embodiment 1. 

30 Here, each three of the processed article 102 

of Fig. 17 and each three of the processed article 
103 of Fig. 18 are prepared. As shown by Fig. 19, 
the processed article 101 and the processed article 
100 are disposed at uppermost and lowermost 

35 positions, three sets of the processed article 102 
and the processed article 103 which are put face to 
face so as to locate the portion 31 and the portion 
41 at opposite sides each other, are disposed 
between the processed article 101 and the pro- 

40 cessed article 100, they are laid one upon another 
at portions of the electrolyte layers 12a and 12b, 
the sealing agents 2a and 2b are thermally bonded 
each other under reduced pressure, so that an 
inside surrounded by the both current collector 

45 plates 3 and 4 and the sealing agents 2a and 2b is 
reduced pressure and hermetically sealed. The 
three processed articles 102 and the processed 
article 100 are formed by using the positive current 
collector plates 3 fitted with the terminal pieces 53 

50 at different positions respectively, and the respec- 
tive terminal pieces 53 are so disposed as to be 
located at positions as shown by Fig. 12 which is 
the plan view when the three processed articles 
102 and the processed article 100 are laid upon 

55 another as illustrated by Fig. 19. The terminal 
pieces 54 for the three processed articles 103 and 
the processed article 101 are disposed in the same 
way. Fig. 20 is an oblique schematic view showing 
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an assembly thus obtained with the terminal pieces 
53 and 54 positioned upside. As shown by Fig. 12, 
the bent side portions 53b of the terminal pieces 
53 are thermally bonded so as to joint all of the 
terminal pieces 53 integrally each other, and all of 
the terminal pieces 54 are also jointed integrally 
each other in the same way. Thereby, the layer- 
built film type battery of this embodiment shown in 
Fig. 10 can be obtained. A thickness of the gen- 
erating element 1 is 0.2 to 1.0 mm. 

In the layer-built film type battery of this em- 
bodiment, heat radiation is also done well because 
the portions 31 of the positive current collector 
plates 3 and the portions 41 of the negative current 
collector plates 4 function as radiation fins in the 
same way as the embodiment 1. Therefore, ac- 
cording to the layer-built film type battery of this 
embodiment, the rise of internal temperature can 
be controlled even when the power consumption 
becomes large. Maximum values of internal tem- 
perature at high-rate discharge were examined on 
the layer-built film type battery of this embodiment 
and a conventional layer-built film type battery 
shown by Fig. 28, and the value was 69 °C for the 
conventional battery but it was 28 6 C for the battery 
of this embodiment. In other words, the rise of 
internal temperature is controlled to the extremely 
low value in the battery of this embodiment. 

In addition, since the portions 31 and the por- 
tions 41 are located at opposite positions each 
other, that is, they are so installed as not to be laid 
one upon another when the layer-built film type 
battery is viewed in the plan view position; the 
electric short-circuiting is not produced. Further, 
since the terminal pieces 53 and 54 are also so 
installed as not to be laid one upon another in the 
same way as the embodiment 1 when the layer- 
built film type battery is viewed in the plan view 
position, the electric short-circuiting is not pro- 
duced. 

Moreover, since the notches 53a and 54a are 
formed on the terminal pieces 53 and 54 so that 
they are made narrow at middle portions, the 
pieces will be molten down at the narrowed por- 
tions when a consumed power exceeds a specified 
limit. Namely, the terminal pieces 53 and 54 func- 
tion also as fuses. And, they are made narrow in 
widths at the rear portions rather than at the front 
portions beyond the notches 53a and 54a, the 
terminal pieces 53 are so fitted that only their front 
portions are laid one upon another when the layer- 
built film type battery is viewed from the plan view 
position, and the terminal pieces 54 are also fitted 
in the same way. Therefore, mutual contact of the 
terminal pieces 53 and mutual contact of the termi- 
nal pieces 54 i.e. electric connections can be pre- 
vented, which are caused by remains molten after 
an occurrence of the foregoing melting. Conse- 



quently, the fuse function is positively exercised, 
the generating element 1 becoming faulty is se- 
curely cut off, and an abnormal rise of internal 
temperature can be avoided securely, so that bad 

5 influences on environments caused by firing and 
bursting of the battery can be prevented. 

In addition, the processed article 102 of Fig. 17 
and the processed article 103 of Fig. 18 are those 
obtained by continuously processing the positive 

w current collector plate 3 and the negative current 
collector plate 4 having similar dimensions and 
shapes by using the similar processes. Since the 
front parts of respective terminal pieces 53 and 54 
are previously coated with zinc, the terminal piece 

w 53 or the terminal piece 54 are easily jointed each 
other. Therefore, the layer-built film type battery of 
this embodiment can be obtained with good pro- 
ductivity. 

As described above, according to the layer- 
20 built film type battery of this embodiment, the rise 
of internal temperature can be controlled to an 
extremely low value even when the consumed 
power becomes large, the bad influences on envi- 
ronments caused by the abnormal rise of internal 
25 temperature can be prevented securely, these ad- 
vantages can be accomplished without producing 
the electric short-circuiting, and productivity can be 
improved. 

Incidentally, the adjoining terminal pieces 53 or 
30 54 may be jointed as illustrated by Fig. 21 and Fig. 
22 which is a sectional view taken on a line XXII- 
XXII of Fig. 21. Namely, they may be jointed with- 
out bending the sides of the front portions. 

35 (Embodiment 3) 

Fig. 23 is an oblique view showing another 
embodiment of layer-built film type battery of this 
invention. Fig. 24 is a sectional view taken on a line 

40 XXIV-XXIV of Fig. 23. This layer-built film type 
battery is same with that of the embodiment 1 in 
the point that; it is made up in such a way that the 
positive active material layer 11, the electrolyte 
layers 12a and 12b, and the negative active ma- 

45 terial layer 13 are laminated into a layer structure 
to form the generating element 1, and plural gen- 
erating elements 1 are laminated with the positive 
current collector plates 3 or the negative current 
collector plates 4 put between them. However, the 

50 generating elements 1 provided with the both cur- 
rent collector plates 3 and 4 are laminated with 
frame materials 60 forming ventilating spaces put 
between them on every voluntary quantity of gen- 
erating element 1 , and every two elements in this 

55 instance. The other structure is same with that of 
the embodiment 2, and components same with 
those of the figure showing embodiment 2 are 
attached with the same symbols. 
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The frame material 60 has grooves 61 at volun- 
tary positions of four sides so that ventilation be- 
tween inside and outside is enabled by the grooves 
61 and an ventilation space is formed inside. Holes 
passing from inside to outside may be made in 
place of the groove 61 . 

The film type battery having such structure is 
formed as shown in Fig. 26, by laminating the 
processed article 101 of Fig. 8, the processed 
article 102 of Fig. 17, a processed article 101a 
formed by deviating the generating element 1 to a 
side that is opposite side in case of the processed 
article 101 , and the frame material 60 of Fig. 25 
etc., in the same way as the embodiment 2. 

In the layer-built film type battery of this em- 
bodiment, heat is also radiated from a surface of 
the negative current collector plate 4 facing on the 
fame material 60 because the ventilation space is 
made by putting the fame material 60. Therefore, 
the heat radiation is done further better than the 
case of embodiment 2, and the rise of internal 
temperature can be controlled securely even when 
the consumed power becomes large. Maximum 
values of internal temperature at high-rate dis- 
charge were examined on the layer-built film type 
battery of this embodiment and the conventional 
layer-built film type battery of Fig. 28, and the 
value was 69 °C for the conventional battery but it 
was 25 °C for the battery of this embodiment. In 
other words, the rise of internal temperature is 
controlled to the extremely low value in the battery 
of this embodiment, as compared not only with the 
conventional battery but with the battery of embodi- 
ment 2. Other functions and effects are same with 
those of the embodiment 2. 

In the layer-built film type battery of this em- 
bodiment shown in Fig. 23, the negative plates 
protrude from both faces. However, the battery 
may be formed into such a structure that the posi- 
tive plates protrude from the both faces. 

Industrial Applicability 

This battery is utilized effectively for a small 
battery for use in an equipment consuming a large 
electric power, so that its industrial value is large. 

Claims 

1. A film type battery, in which a positive current 
collector plate, a positive active material, elec- 
trolytes, a negative active material and a nega- 
tive current collector plate are laminated into a 
layer structure, and the both active materials 
and the electrolytes are sealed at their periph- 
eries and the both current collector plates are 
integrated by sealing agents; characterized by 
that portions where the active materials, the 



electrolytes and the sealing agents do not exist 
are left on respective current collector plates, 
and terminal pieces are fitted to one sides of 
respective current collector plates. 

5 

2. A film type battery as set forth in claim 1, in 
which the terminal pieces are made narrow at 
their middle portions. 

70 3. A film type battery as set forth in claim 1, in 
which the terminal piece of the positive current 
collector plate and the terminal piece of the 
negative current collector plate are so fitted as 
not to be laid one upon another when they are 

75 viewed from a plan view position. 

4. A film type battery as set forth in claim 1, in 
which the portion of the positive current collec- 
tor plate where the active material, the elec- 

20 trolyte and the sealing agent do not exist and 

the portion of the negative current collector 
plate where the active material, the electrolyte 
and the sealing agent do not exist, are so 
installed as not to be laid one upon another 

25 when they are viewed from a plan view posi- 

tion. 

5. A layer-built film type battery, in which a posi- 
tive active materials electrolytes and a nega- 

30 tive active material are laminated into a layer 

structure to form a generating element, plural 
generating elements are laminated with posi- 
tive current collector plates or negative current 
collector plates put between them, and the 

35 both active materials and the electrolytes are 

sealed at their peripheries and the both current 
collector plates are integrated by sealing 
agents; characterized by that portions where 
the active materials, the electrolytes and the 

40 sealing agents do not exist are left on respec- 

tive current collector plates, terminal pieces 
are fitted to one sides of respective current 
collector plates, and all of the terminal pieces 
for the positive current collector plates are 

45 jointed each other and all of the terminal 

pieces for the negative current collector plates 
are jointed each other, respectively. 

6. A layer-built film type battery, in which a posi- 
50 tive active material, electrolytes and a negative 

active material are laminated into a layer struc- 
ture to form a generating element, plural gen- 
erating elements are laminated with positive 
current collector plates or negative current col- 
55 lector plates put between them, and the both 

active materials and the electrolytes are sealed 
at their peripheries and the both current collec- 
tor plates are integrated by sealing agents; 
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characterized by that portions where the active 
materials, the electrolytes and the sealing 
agents do not exist are left on respective cur- 
rent collector plates, the generating elements 
provided with the both current collectors are 5 
laminated with frame materials forming ventilat- 
ing spaces put between them on every volun- 
tary quantity of generating element, terminal 
pieces are fitted to one sides of respective 
current collector plates, and all of the terminal w 
pieces of the positive current collector plates 
are jointed each other and all of the terminal 
pieces of the negative current collector plates 
are jointed each other, respectively. 

15 

7. A layer-built film type battery as set forth in 
claim 5 or claim 6, in which the terminal pieces 
are made narrow at their middle portions. 

8. A layer-built film type battery as set forth in 20 
claim 5 or claim 6, in which the terminal pieces 

of the positive current collector plates and the 
terminal pieces of the negative current collec- 
tor plates are so fitted as not to be laid one 
upon another when they are viewed from a 25 
plan view position. 

9. A layer-built film type battery as set forth in 
claim 5 or claim 6, in which the terminal pieces 

are made narrow at their middle portions, rear 30 
portions are made smaller in widths than those 
of front portions beyond the narrowed portions, 
the terminal pieces of the positive current col- 
lector plates are so fitted that only front parts 
are laid one upon another when they are view- 35 
ed from a plan view position and the terminal 
pieces of the negative current collector plates 
are also so fitted that only front parts are laid 
one upon another when they are viewed from 
the plan view position. 40 

10. A layer-built film type battery as set forth in 
claim 5 or claim 6, in which the portions of the 
positive current collector plates where the ac- 
tive materials, the electrolytes and the sealing 45 
agents do not exist and the portions of the 
negative current collector plates where the ac- 
tive materials, the electrolytes and the sealing 
agents do not exist, are so installed as not to 

be laid one upon another when they are view- 50 
ed from a plan view position. 

11. A layer-built film type battery as set forth in 
claim 5 or claim 6, in which the terminal pieces 

are jointed each other by melting zinc, tin-zinc 55 
alloy or tin-lead alloy which are previously 
coated on their tip ends. 
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Fig. 11 






13 



EP 0 570 590 A1 






14 



EP 0 570 590 A1 



Fig. 17 



53 




4 2b 



15 



EP 0 570 590 A1 



Fig. 19 




16 



EP 0 570 590 A1 



Fig. 20 



4 




Fig. 21 



53 53 




53o 



Fig. 22 



55 53 



£ ZZZZZZ %SSSSS55 g ZZZ2 / 



17 



EP 0 570 590 A1 




Fig. 24 




18 



EP 0 570 590 A1 




19 



EP 0 570 590 A1 




Fig. 28 




20 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP92/01577 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 5 H01M2/26 r H01M4/70 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 5 H01M2/20-2/34 f 4/64-4/70 

Documentation searched other than minimum documentation to the extent that such documents are included to the fields searched 

Jitsuyo Shinan Koho 1926 - 1993 

Kokai Jitsuyo Shinan Koho 1971 - 199 3 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



X 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier document but published on or after the international filing dale 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

•*0" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



Date of the actual completion of the international search 
February 22, 1993 (22, 02. 93) 



Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 



Form PCT/lSAtflO (second sheet) (July 1992) 



Relevant to claim No. 



1, 5 
2-4, 6-11 

4 
10 

2, 7 

5, 8 



T later document published after the international filing date or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&c" document member of the same patent family 
Date of mailing of the international search report 
March 16, 1993 (16. 03. 93) 

Authorized officer 
Telephone No. 



itegory* 



Citation of document, with indication, where appropriate, of the relevant passages 



X 
Y 

X 
Y 
Y 



JP, A, 3-241669 (Yuasa Battery Co., Ltd.), 
October 28, 1991 (28. 10. 91), 
Lines 5 to 14, lower left column 
(Family: none) 



JP, A, 61-126765 (Toshiba Battery Co., Ltd.), 
June 14, 1986 (14. 06. 86) , 
Lines 9 to 16, lower right column, page 3, 
Fig. 6 (Family: none) 



JP, U, 64-38764 (Japan Storage Battery 
Co. , Ltd. ) , 

March 8, 1989 (08. 03. 89) , 
Fig. 3 (Family: none) 

JP, U, 61-68469 (Toppan Printing Co., Ltd.), 
May 10, 1986 (10. 05. 86) , 
Fig. 4 (Family: none) 



Further documents are listed in the continuation of Box C. ] See patent family annex. 



